FRZB and melusin, overexpressed in LGMD2A, regulate integrin β1D isoform replacement altering myoblast fusion and the integrin-signalling pathway.
Limb-girdle muscular dystrophy type 2A (LGMD2A) is characterised by muscle wasting and progressive degeneration of proximal muscles because of mutations in the CAPN3 gene. However, the underlying pathophysiological mechanisms of muscle degeneration are still not well understood. The objective of this study was to assess the relevance of genes with differential expression in the muscle of LGMD2A patients. For this purpose, we analysed their in vitro expression in primary cultures of human myoblasts and myotubes. Abnormal fusion was observed in the myotubes of these patients, which may be explained by the lack of physiological replacement of integrin β1D. Owing to this observation, we focused on deregulated genes coding proteins that directly interact with integrin, ITGB1BP2 and CD9, as well as FRZB gene, because of its in vitro upregulation in myotubes. Silencing studies established that these genes are closely regulated, CD9 and FRZB being positive regulators of the expression of ITGB1BP2, and in turn, this gene being a negative regulator of the expression of FRZB. Interestingly, we observed that FRZB regulates integrin β1D expression, its silencing increasing integrin β1D expression to levels similar to those in controls. Finally, the administration of LiCl, an enhancer of the Wnt-signalling pathway showed similar experimentally beneficial effects, suggesting FRZB silencing or LiCl administration as potential therapeutic targets, though further studies are required.